ABSTRACT. We give a necessary and sufficient condition for the Gauss map of an immersed surface M in n-space to arise simultaneously as the Gauss map of an anti-conformal immersion of M into the same space. The condition requires that the lines of curvature of each normal section lie on the zero set of a harmonic function. The result is applied to a class of surfaces studied by S. S. Chern which admit an isometric deformation preserving the principal curvatures.
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Introduction.
The classical Gauss map of a surface in R3 assigns to a point the unit normal vector to the surface. For a surface in RN the Gauss map assigns to a point the tangent plane which may be identified with a point in a quadric In recent years several papers have discussed the determination of a surface by its Gauss map. The results of K. Kenmotsu [6] show that a smooth map from a Riemann surface 72 to the 2-sphere, satisfying an integrability condition, factors through a conformai immersion (1.1) X:72-M2cR3 as the Gauss map. Kenmotsu's integrability condition explicitly involves the conformal structure of 72 and a real valued function h which is to be the mean curvature of M.
In [3] Hoffman and Osserman give conditions on a map (1.2) g:R-^QN-2 involving only the complex structure of 72, which are necessary and sufficient for the map to arise as the Gauss map of a conformai immersion (1.3) X:R^RN.
Their results essentially imply that a conformai immersion of a Riemann surface 72 into RN is determined by its Gauss map, provided the mean curvature is not identically zero at some point.
Since a single map as in (1.2) determining multiple conformai immersions is in general excluded, a natural question to consider is when such a map arises simultaneously as the Gauss map of both a conformai and anti-conformal immersion. This question turns out to have a simple geometric answer which requires the following definition:
DEFINITION. A surface M C R^ is isothermic if, locally, there exist a pair of harmonic functions ui,u2 such that the lines of curvature of each smooth section of the normal bundle are contained in a level set Uj -const. This is a generalization of a classical definition which can be found in [2] . In part 4 we apply the main result to a class of surfaces studied by S. S. Chern in [1] . These are surfaces of nonzero mean curvature which admit a nontrivial isometric deformation preserving the principal curvatures. We show first that these surfaces are isothermic and second that the surface M described above has the property that is mean curvature is the reciprocal of a harmonic function.
Preliminaries.
Let 72 be a simply connected Riemann surface and The well-known integrability conditions of (2.12) are the Gauss equation (2.14) te=JE(^e"'-(hr)V)- Zi -ui ±iu2, the sign chosen so that zi = zi(z) is holomorphic. The lines of curvature are the solutions of (3.6) lm(prdz2=0 (see [5] for details). Since Vui (resp. Vu2) is tangent to the level curves u2 -const, (resp. ui -const.), (3.6) implies Proof of Theorem I. Let The differential equation (3.14) for X will be integrable provided REMARK. If h = const, on M then the above result is well known. The surface M also has constant mean curvature so (4.1) holds trivially.
Following [1] , introduce an orthonormal moving frame {ei,e2,ez} along M with ei,e2 the principal directions and e?, the unit normal. Let Uj be the dual one forms and as usual define wy by The Codazzi equations on M can be used to show (see [1] ) (4.9) dlog(a -c) = aj+2*wi2.
In addition we note the important formulas (41°) ¡8 í"1:0, Define 2 (4.14) duj = e-p/2(jjj, j = l,2.
Then (4.13) together with the structural equations (4.2) imply dduj = 0. The coordinates ui,u2 have the necessary property of Proposition 3.1 and M is isothermic. We assume by the remark that h ^ const. Using (3.23) we compute fundamental quantities on M denoted with "tilde", (by (4.9), (4.10b))
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